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(54) METHOD AND APPARATUS FOR DECOMPOSING ORGANIC SUBSTANCE USING 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
decomposing organic substances capable of carrying out 
treatment at a high flow rate while suppressing the 
efficiency deterioration owing to stain of a light source. 
SOLUTION: The organic substance decomposition 
method is carried out using a photocatalytic structure 
body comprising an inorganic fiber sleeve as a substrate 
and the organic substance decomposition is carried out 
by filling a light transmissive reaction tube with the 
inorganic fiber sleeve bearing a photolysis catalyst and 
radiating light from the outside to the reaction tube while 
an object fluid to be treated being passed through the 
reaction tube. 



LEGAL STATUS 
[Date of request for examination] 19.09.2007 




<i9> h*bmww (jp) 02) & ^fj Jft & $| (a) domim'mm 

#112002-102656 
(P2002-102656A) 
(43)&MB ¥^14^4^ 9 0(2002.4.9) 



(5i)intci. 7 mmn fi f-va-r(^#) 

BO ID 53/86 ZAB BO 1 J 21/06 A 4D0 3 7 

35/02 J 4D0 4 8 



B 0 1 J 21/06 




35/06 E 4D0 5 0 


35/02 




C0 2F 1/32 ZAB 4G0 6 9 


35/06 




1/72 1 0 1 






B!#«CD*7 OL (4 5 1) ®J»MlCa< 




ftH2000-2B5763(P2000-295763) 


(71) USA 000232760 








(22)mrae 


¥$12^ 9 ft 28 B (2000. 9. 28) 


ymm*$& b «sw=t b e # 3 *t 






(72)fSWt £ffl SB] 






K*»*#i|Sa#Bre30 b 












(72)%w# %m 






^»^F«IIP38#Br630 B*J88M*5t& 












(74)ftfflA 100087745 






im± «f* *AffT (fl-2«) 






mn\zm< 



(54) [38eU©£ft;J 3tftS^»i®fraffl^«:^««j^*jiMUtlX^^B 



(57) [gft] 

mmmm^wMftmnWiX'h -> x , mm 




10/18/2007, EAST Version: 2.0.3.0 



1 

imtm i ] mmmmx v-yizmmmm^ 

[It** 2] IJIE*«^Jtft:W»tt**, M«*4V^ 
«i5xh I) y^«T*4 £ t Zfflkb-tim® 1 Ktt 

[ H** 3 ] MB3tei!!lSI«3i«:*<> ffifSst A O x T'H 

fcU IS^fcBOyT'fl£ftl>3^!S£A-0-B& 
■6*fr&*S^tTtt«-f * £ t Sr«f»4: tftlHSB 1 2 

c it** 4 ) Mi^mmiti^ u -»itiitt± 

[It** 5] ME3CHIKi. ilMftf^tft 
hZb Zimt1-hm$% 1 cOMfl*HC|B»cOW 

[ii**6] miim& l &<nhhw& s %mwtiK a 
yz.Whtfyz, 7 v mmmmtLfr-cfo izbm 

[ ft** 7 ] xmm&h t zmn k , immKMt 

[000 1] 

i:4HH«MWW*£ fc t BtHbtt . 
[0002] 

[ft*OSftr] ft*. ««»|X'J-7^««t l£ 

Mtc ffl v n & . z co%mwm.fa z nmn#m: 
mmtt^m'c ix % mw- 1 o - 2 8 s e 7wzmz 

jtx*;wf taw* < mmxz zzb* t'(om&tf& -> 
ft, 

[0003] 



(2) «BB2 0 02-1 026 56 

2 

m«izmx. t i>izy&tf&T-f& t\^tzfg\ 
mvh^tz. mzmmmumm-ht^. mm*<o 
c aKmims&Mz £^xmmmtiw±% < , mm 
cowmmamtxh^tz. ttz. mm&fttzitmtf 
&&t:v>mwffi#yz$ < > t&zttfx 

[0004] 

mmmm-ztzibco^m hex* 
zztmrnttz. m-$m 2 iztffinimmmir& 

W«JR 1 a ft«±2 <0ffiftA>fciE«O^«flj^M»35« 

izaux, m&tfmffikfotf, m^iAOxxmh 

30 U BatWtBOyC*S*i*3lfij|BISA-0-B44 
ieao^Wft^MKJHStt. W*iSl.^3cof5JtL*>(cE 

**SHta« zz&ftb-ri mnwmvm ztix^z 
zb*vmt-t&. a>m 5 iztmmwmmm 
a, warn 1 TM4 nmxtjHz§mcDwmftmiimz 
a wt . mejERWu . ^ >-c* h z t 

7 */wm&>m&T:hhzb t«at-r*. 

ftmzymzmt hzb zm.b . 

[0005] 

m$t:m&?&fzfrte&mmzm&fzimi)\ii& 

50 ( mm ) JIWi ( g/m ) {i, Wfcfi^Sfl* t«0T 



10/18/2007, EAST Version: 2.0.3.0 



-100mm, l-300g/m, #t2-5 0mm > 
2-1 3 0g/m##*U>. 

[ o o o 6 j *fc . Mtmeii^ f -7<r>®mi . # ? 

X^-fe^S/?^ LTA=Si, ALT 

jRii-k bfc*M»««MH*3&«#* L-v^ ££?v^. ®Hfc 
mil??-. EtfyZ. CtfyA, StfyZ, kH??M 

*> h & ftatat^w £>ixft # . tiartt«> 4> e mxmn 

cOtf®%X'$>&Zttf>t>. 0. 1-2 0 itvytmt. 

[ o o o 7 ] mimmk lxk. b=ti, zn^t' 

[0008] KJCflftt, H*CS«Lfc3e»93£i*n' 

«ffl»Tffl v i ft *&ttti . £ B5±-r ft fcft KjeaBi 
S 7 >y 3RfflBi<?>ttffl*%j|iW'Cft ft . 
[0009] ftjgtti, ^Sff.Wmaifl'fcft V>{i/5 

[00 10] 

BfLR««3te»«ai3Wltl 1 £ft*U:. £Oft3itt.r 
4 0 ffiv ^RJW 2 WHBtffijt Lfc . 

[00 11] i(?)iXlt?*2tf , J^DOXf-U>'S-&tf 

SMc ft iK^TTa 0 . £ CO t js c^aa^S t h U 7 o a 

■J ? a axf v y#mmm t ^ mr? i z t * < > 



(3) #^32 002-1 0265 6 

4 

ifc, 3O0OR«l8M£itt(^HIPtt(>(3i:^ffi 
Tf ft £ t &< , WWrC** £ b tftyhAHzK^tc. 

zzx\ mm. ^mmmvmmmm<Mm 

^^^?t<«^flf^i£0-^TJ>ft . 
[00 12] (HUM 2) rtH5mm*?)E#5;*lBHi 

x u -?\z.mw v zmzittz mmmm . 2 

0 m mcoft £ (cffiBr L5yt >J >• ^«3t*««fll it * 1 2 

10 -y *ttffi«£j6* 2 O+taW Lfc . *» 3 «:=#*« 
(*> »BW9yrGL-4 0tfflV>EKJt2«»MWc 

[00 13] iORJCf 2thU^nox-f^yftirtf 

y 7 Dnxfi/>MTOi t ^ i'f&Tt -ft Z 'c * < . 
«MSSftft 1 0 1 /m i nt^$<-rft£t* s ^|gfc=5r 
-5 fc, ^ fc , 3 0 0 0 ^pfagjfl^^SPPt {JiA trig 
Tt&Zb , *»#-C'J)ft £ fc0«!l!<S>a>c$ro fc. 

20 £ £t> 03 mmmn 9 x t >j y^ueiumft 
«w«HT*ft. s^c. H4{4, i?ie7>t yy/t>t5t 

[0014] amm) mmbix, m<wmm 
tz, zmmm&z\*]&4 5mrn<t>com&my >m®m 

SfiUE* 2 Lfc. .«3(s:H*«^ (ft) » 

$5B5y7 s GL-4 0 5rffl^^Rfg5«3tftlL««ii*l 3 
30 cortSKEBLfc. 

[0015] £c7)SlBf 2tdh'J?aoxf-by^^tf 
^Tkft^yrr^O . £*>£: iscOjijgglEfti: MJ?dd 

y^'Dax^^y■5)•»^{i{ii:^^ib^>=5:V^, .« 
46*6*3 1 /m i n fc*«t=/hS <-*aUB!iaKtt ; Fl«0 
^X'bhZttPfthMz^ntz. 4fc, 3 0 00i«nti 
»a<04W»*Ji, IDW^ 1 / 2 1 /JnS < & ■) , jfcSWff 
ilizX ftttflattT* J i8£ ->T v>ft £ t 
?t:, ££t% ll5{i*JtWJ^nfgi«m^183tf*0 
40 ^HHT'* ft. EI6W, WIE^Hfl^'itllMSEflBi 

[0016] 







3000k 










IMKl/mln) 




m 






77 


14 




912 


82 


; » 


80 


10 


AM 


80 




41 


2 



[00 17] 



-50 ^H*-tl«tft£i:A { t'#ft. 



10/18/2007, EAST Version: 2.0.3.0 



[03] ifmm^hy^)>mi&mmm 



(4) #R!2 0 0 2-1 0 2656 

6 

[05] JtRflfc/B V ^*n«*bfcl^»f*OHH 

[06] mM<7>tmmmv-wz*iKi><7) 

X'hh. 

3 rtas 

1 1 mttmmmmi* 

10 12 5^hijy^36)WKfll3S* 

13 ^nw^muxflHMc 



[01] 



[02] 



[03] 



[04] 






^ "" 




















i " =5= 





[05] 



[06] 




tr-i i rtr tii ti in »fflftWrf n rr n r i» m miili miUi 

12 12 \ 12 




.3 



jbl.Lp 



(51)Int.Cl.' KMC? 
C 0 2 F 1/32 Z A B 

1/72 1 0 1 



F I 

BO 1 D 



7-73-M (##) 



53/36 



ZABG 
J 



10/18/2007, EAST Version: 2.0.3.0 



1 



(5) 4^2 0 0 2-1 02656 

F 4D037 AMI AB02 AB14 BA18 BB09 

CA11 CA16 
4D048 AA11 AA17 AB03 BA03Y 

BA06X BA07X BA08Y BA10Y 

BA12X BA16Y BA30Y BA31Y 

BA33Y BA34Y BA41X BA42Y 

BB05 BROS CA01 CC63 EA01 
4D050 AA12 AB11 AB19 BC06 BC09 

BD02 

4G069 AA03 BA01A BA02A BA02B 
BA04A BA04B BA05A BA14A 
BA14B BA48A BB02A BB04A 
BC32A BC33A BC35A BC70A 
BC71A BC72A BC75A CA02 
CA05 CA10 CA19 DA06 EA02X 
EA02Y EA06 EB08 



10/18/2007, EAST Version: 2.0.3.0 



* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a cracking unit at the organic substance decomposition 
approach list in the gaseous phase and the liquid phase using the photocatalyst structure which used the 
i^gani ^fiker;slee ye as the base material. It is comparatively long lasting and aims still more detailed at 
offering the photocatalyst type organic substance decomposition approach and cracking unit in which 
large throughput is possible. 
[0002] 

[Description of the Prior Art] Conventionally, the photocatalyst structure which used the inorganic fiber 
sleeve as the base material has high configuration holdout, has high labile, and is used for the organic 
substance decomposition in a gaseous phase or the liquid phase as a comparatively lightweight 
ingredient. As an approach of using this photocatalyst structure for organic substance decomposition, the 
photocatalyst structure which carried out size enlargement to tubed was installed into the coil which is 
the path of a processing fluid, and, generally the approach of arranging the light source in the further 
tubed photocatalyst structure and the so-called internal irradiation method have been taken as indicated 
by JP,1 0-28867 ,A. This approach had advantages, like that the photocatalyst structure which is a 
reaction site, and a processing fluid contact efficiently, or since the light source and the photocatalyst 
structure are comparatively close, light energy can be used efficiently. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by said internal irradiation formula, since the light 
source was directly exposed to processing fluids, such as a gas and a liquid, there was a problem that 
effectiveness fell [ the front face of the glass tube which is the component of the light source etc. ] with 
dirt and time amount gradually. When especially a processing fluid was the liquid phase, surface dirt 
was large by mineral constituents, such as calcium in the liquid phase, and prolonged continuous duty 
was difficult. Moreover, there was a fault that structure resistance is strong since the light source is in a 
fluid path, and a big flow rate could not be taken. This invention proposes the organic substance 
decomposition approach that the fault of these conventional technique is canceled, and the degradation 
by the dirt of the light source is controlled, and a large flow rate can be processed. 
[0004] 

[Means for Solving the Problem] this invention persons completed a header and this invention for the 
degradation by the dirt of the light source being controlled, and a large flow rate being processed 
wholeheartedly by arranging the light source to the exterior of a coil and making it filled up with the 
photocatalyst structure into a coil as a result of examination in order to solve said fault. That is, it is 
characterized by irradiating light from the exterior, the organic substance decomposition approach of 
this invention being filled up with the inorganic fiber sleeve which made the photocatalyst support 
within [ which is the approach of organic substance decomposition using the photocatalyst structure 
which used the inorganic fiber sleeve as the base material, and has light transmission nature a passage 
according to claim 1 ] a reaction, and passing a processed fluid within [ this ] a reaction. The organic 



substance decomposition approach according to claim 2 is characterized by the configuration of said 
photocatalyst structure having the shape of tubed or Raschig ring in the organic substance 
decomposition approach according to claim 1 . The organic substance decomposition approach according 
to claim 3 uses as a base material the inorganic fiber sleeve to which said photocatalyst structure uses as 
a principal component the oxide expressed with an empirical formula AOx in the organic substance 
decomposition approach given in any of claims 1 or 2 they are, and it is characterized by covering the 
photocatalyst expressed with this base material by BOy through the binder course which becomes A-O- 
B. The organic substance decomposition approach according to claim 4 is characterized by consisting of 
inorganic fibers to which said inorganic fiber sleeve uses oxidation silicon as a principal component in 
the organic substance decomposition approach given in any [ claim 1 thru/or ] of 3 they are. The organic 
substance decomposition approach according to claim 5 is characterized by the principal component of 
said photocatalyst being titanium oxide in the organic substance decomposition approach given in any 
[ claim 1 thru/or ] of 4 they are. It is characterized by the quality of the material of the coil with which 
the organic substance decomposition approach according to claim 6 has said light transmission nature in 
the organic substance decomposition approach given in any [ claim 1 thru/or ] of 5 they are being in any 
. of glass, quartz glass, and a fluororesin. It is characterized by filling up the organic substance cracking 
unit of this invention with the photocatalyst structure which the photocatalyst was made to support 
within [ with light transmission nature ] a reaction, and was made it to carry out size enlargement to an 
inorganic fiber sleeve a passage according to claim 7, and equipping the exterior of this coil with the 
light source. 

[0005] ^ 

[Embodiment of the Invention] Although it is necessary to use the textile finishing article beforehand 
knit in the shape of tubing and especially the bore (mm) and single pile (g/m) of this inorganic fiber 
sleeve are not limited in order for said inorganic fiber sleeve to attain a tubed configuration, 2-50mm 
and 2-130 g/m are especially desirable one to 300 g/m 1-1 00mm from the relation of the amount of 
support of handling nature or an oxide. 

[0006] Moreover, the quality of the material of an inorganic fiber sleeve should just have oxides, such as 
A=Si, and aluminum, Ti, Zr, for glass, a ceramic, etc. as a principal component. The inorganic fiber 
object which used as the principal component the oxidation silicon which can form an oxide thin film 
and firm association especially is desirable. The inorganic fiber containing oxidation silicon here has 
economical efficiency to desirable E glass fiber, although the fiber which consists of quartz glass, 
Takaishi English glass, E glass, C glass, S glass, A glass, etc. is mentioned. Although not limited, since 
especially the diameter of average fiber of an inorganic fiber is easy to be able to manufacture and to 
process it into a fiber object moreover, its 0.1-20 microns are desirable. 

[0007] As said photocatalyst, although many things are proposed, let oxide, such as B=Ti and Zn, etc. be 
titanium oxide from the point of decomposition effectiveness, safety, and stability. Moreover, this 
titanium oxide may be made to support noble metals or those noble-metals salts, such as platinum, 
palladium, a rhodium, gold, silver, and copper. 

[0008] Since a coil needs making the light energy of the light source installed outside reach the internal 
photocatalyst structure, the quality of the material of light transmission nature is used. The quality of the 
material of glass, quartz glass, a light transmission mold fluororesin, etc. is mainly effective. When 
using especially by the liquid phase system, in order to prevent dirt, use of a light transmission mold 
fluororesin is effective. 

[0009] Although the light source is good to use a low pressure mercury lamp, germicidal lamp glass or a 
black light fluorescent lamp, etc., if a reaction rate is not taken into consideration, a common fluorescent? 
lamp is sufficient as it. 
[0010] 

[Example] Next, a more concrete example is explained with the example of a comparison. 
(Example 1) The photocatalyst structure which made the E-glass-fiber sleeve with a bore [ phi ] of 5mm 
support titanium oxide was cut in die length of lm, and the cylindrical photocatalyst structure 1 1 was 
produced. It was filled up with this structure into the coil 2 made of a light transmission mold 



fluororesin with a bore [ phi ] of 45mm. the light source 3 the product made from Sankyo Electrical 
and electric equipment — it has arranged to the exterior of a coil 2 using germicidal-lamp GL-40. 
[001 1] Delivery, and the passage flow rate and trichloroethylene cracking severity at this time were 
measured for the wastewater which contains a trichloroethylene in this coil 2 with the pump. As shown 
in a result and Table 1, most trichloroethylene cracking severity became possible [ enlarging' a 
processing flow rate with 15 1/min ], without falling. Moreover, the long lasting thing became clear, 
without most cracking severity after 3000-hour progress falling. Here, drawing 1 is the external view of 
the cylindrical photocatalyst structure of this example. Moreover, drawing 2 is an example of the 
organic substance decomposition approach incorporating said cylindrical photocatalyst structure. 
[0012] (Example 2) The photocatalyst structure which made the E-glass-fiber sleeve with a bore [ phi ] 
of 5mm support titanium oxide was cut in die length of 20mm, and the Raschig ring-like photocatalyst 
structure 12 was produced. It was filled up with this structure into the coil 2 made of a light transmission 
mold fluororesin with a bore [ phi ] of 45mm. the light source 3 - the product made from Sankyo 
Electrical and electric equipment - it has arranged to the exterior of a coil 2 using germicidal-lamp GL- 
40. 

[0013] Delivery, and the passage flow rate and trichloroethylene cracking severity at this time were 
measured for the wastewater which contains a trichloroethylene in this coil 2 with the pump. As shown 
in a result and Table 1 , most trichloroethylene cracking severity became possible [ enlarging a 
processing flow rate with 10 1/min ], without falling. Moreover, the long lasting thing became clear, 
without most cracking severity after 3000-hour progress falling. Here, drawing 3 is the external view of 
the Raschig ring-like photocatalyst structure of this example. Moreover, drawin g 4 is an example of the 
organic substance decomposition approach incorporating said Raschig ring-like photocatalyst structure. 
[0014] (Example of a comparison) The conventional internal irradiation method is explained as an 
example of a comparison. The photocatalyst structure which made the E-glass-fiber sleeve with a bore 
[ phi ] of 40mm support titanium oxide was cut in die length of lm, and the great-circle tubed 
photocatalyst structure 13 was produced. It was filled up with this structure into the coil 2 made of a 
light transmission mold fluororesin with a bore [ phi ] of 45mm. the light source 3 — the product made 
from Sankyo Electrical and electric equipment - it has arranged inside the great-circle tubed 
photocatalyst structure 13 using germicidal-lamp GL-40. 

[0015] Delivery, and the passage flow rate and trichloroethylene cracking severity at this time were 
measured for the wastewater which contains a trichloroethylene in this coil 2 with the pump. Although 
trichloroethylene cracking severity hardly changed as shown in a result and Table 1, it became clear that 
a processing flow rate is very as small as 3 1/min, and it is unsuitable for large flow rate processing. 
Moreover, the cracking severity after 3000-hour progress became small with one half of the first stages, 
and it became clear that the degradation by the dirt of the light source has happened. Here, drawin g 5 is 
the external view of the great-circle tubed photocatalyst structure of this example of a comparison. 
Moreover, drawing 6 is the example of a comparison of the internal irradiation method incorporating 
said great-circle tubed photocatalyst structure. 
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[0017] 

[Effect of the Invention] Thus, according to this invention, the photocatalyst type organic substance 
decomposition approach and cracking unit which can attain [ long lasting and ] large throughput can be 
offered. 



[Translation done.] 



